Valsartan impairs angiogenesis of mesenchymal stem cells through Akt pathway.
Angiotensin II (AngII) reportedly enhances stem cell proliferation, and type 1 angiotensin II receptor (AT1R) antagonists reduce angiogenesis in a rodent hindlimb ischemic model. Whether AT1R antagonists can alter the angiogenic activity of bone-marrow mesenchymal stem cells (BMSCs) is unknown. The purpose of this study is to investigate whether AT1R antagonists can alter the angiogenic activity of BMSCs and explore the potential mechanism for such an action. Mouse BMSCs were isolated and treated with AngII, an AT1R antagonist, and a type 2 angiotensin II receptor (AT2R) antagonist. Angiogenic activity of BMSCs was detected by vascular endothelial growth factor (VEGF) secretion and tube formation of human umbilical vein endothelial cells (HUVECs). BMSCs isolated from enhanced green fluorescent protein (eGFP)-transgenic mice were allografted into ischemic hindlimbs in mice. The BMSCs constitutively expressed AT1Rs and AT2Rs. AngII treatment significantly increased VEGF secretion by BMSCs. Valsartan (AT1R antagonist) but not PD123319 (AT2R antagonist) treatment attenuated the AngII-induced promotion of VEGF synthesis by BMSCs. The AngII and AngII receptor antagonist control of angiogenic activity of BMSCs were confirmed by tube formation of HUVECs. AngII treatment promoted phosphorylated Ser473 Akt abundance in BMSCs. RNA interference of an isoform of AT1R, valsartan, and wortmannin treatments attenuated AngII-induced Akt phosphorylation. Allograft of BMSCs significantly increased blood flow and VEGF expression in the gastrocnemius muscles of ischemic hindlimbs, which was attenuated after valsartan treatment. AT1R antagonists, via AT-1R/PI3K/Akt pathways, impair the AngII-induced promotion of angiogenic activity of mouse BMSCs.